Thumb metacarpophalangeal joint dislocation is an uncommon injury. Most of the dislocations are dorsal, and volar dislocation is rare. Only a total of 18 cases of volar dislocation of thumb metacarpophalangeal joint are published in English and other international languages. Successful closed reduction was uncommon. The majority of these volar dislocations required open reduction. In this paper, an unusual case of volar dislocation of the thumb metacarpophalangeal joint that finally required arthrodesis was reported. 
Introduction
Volar thumb metacarpophalangeal (MCP) joint dislocation is rare. There are only a total of 18 cases of volar dislocation of thumb MCP joint published in English and international literature. Most of the cases need open reduction. Nevertheless, by identification of features for difficult reduction and the correct technique, closed reduction in volar dislocation may be successful.
Case report
A 37-year-old right-handed, heavy laboured, male mechanic was involved in a road traffic accident, where he fell from his motorcycle that was at a low speed. He landed on the right side of his body. His left hand was also injured. On examination, he was fully conscious and haemodynamically stable. There were multiple abrasions over his right shoulder, hand, and knee. A 10 cm superficial laceration was noted over his right knee, with preservation of the extensor mechanism. On his left hand, there was an abrasion over the radial side of the pulp. Both the metacarpophalangeal (MCP) joint and the interphalangeal joint were swollen, and the MCP joint was held in flexion ( Figure 1 ). Neurovascular examination was normal. Prominent metacarpal head was palpable dorsally, and the extensor pollicis longus (EPL) was slightly deviated radially. X-rays of the left hand showed volar dislocation of the MCP joint, together with a comminuted minimally displaced fracture over the distal phalanx of the left thumb. There were no obvious interposing sesamoids in the MCP joint ( Figure 2 ). An emergency operation for debridement and suturing of the knee laceration and reduction of thumb MCP joint was performed under general anaesthesia. An attempt of closed reduction of the thumb dislocation by hyperflexing the dislocated MCP joint with a gentle push on the volar base of the proximal phalanx over the metacarpal head was successful. The radial collateral was stable. The ulnar collateral ligament was found lax but with a solid endpoint. There was no palpable Stener lesion. A thumb spica slab was applied. Postreduction X-ray showed congruent reduction of the MCP joint ( Figure 3 ). The slab was changed to a thumb spica splint the next day, and the patient was discharged.
On follow-up at 3 weeks' postinjury, there was tenderness over both the MCP joint and the distal phalanx of his left thumb. The range of motion was limited over both the MCP and the interphalangeal joints. The ulnar collateral was tender with no laxity. X-rays showed that the MCP joint remained congruent, and distal phalanx fracture healing was in progress. The thumb splint was removed, and a short mallet splint was applied for the distal phalanx fracture. Physiotherapy and occupational therapy for active mobilisation of both the MCP and the interphalangeal joints of the thumb were commenced.
However, upon follow-up at 3 months, there was residual pain and stiffness at the MCP joint despite good compliance to the rehabilitation programme. X-rays showed volar subluxation of the MCP joint ( Figure 4 ). Unhealed extensor pollicis brevis (EPB) rupture was suspected. Arthrodesis was suggested to the patient in view of his heavy labour work, but the patient refused. Mobilisation exercise was continued, but there was residual pain and the range of motion of the MCP joint was limited (40e60 ). He finally agreed to undergo arthrodesis, and the operation was performed uneventfully at around 1 year postinjury. Intraoperatively, the EPB was found ruptured, with attenuation at the insertion site. There was volar subluxation of the MCP joint, and the cartilage at the base of the proximal phalanx was worn out. Arthrodesis of the MCP joint was performed. The arthrodesis healed well, and the patient was pain free. He resumed his previous duty without difficulties. Soft-tissue interposition remains the culprit for failure of closed reduction of MCP Joint dislocation. In complex dorsal dislocation, McLaughlin 7 reported that 22 of 132 dorsal dislocations were irreducible due to interposition involving the flexor pollicis longus tendon and the volar plate. In volar dislocation, dorsal capsule, EPL, EPB, sesamoids, and volar plate have been reported to be jammed and hence prevent the reduction. Other common intraoperative findings include herniation of the metacarpal head through the dorsal capsule and extensor aponeurosis, rupture of ulnar or radial collateral ligaments, and trapping of EPL and/or EPB under metacarpal head. 1, 4 The dorsal approach is more commonly used for open reduction because it is more direct, has lower risk of neurovascular injury, and is more versatile to use for repairing the associated injured structures, e.g., dorsal capsule, extensor apparatus, and collateral ligaments. Clinical and radiological findings are important to predict the likelihood of a successful closed reduction. Beck et al 6 suggested that a closed reduction is unlikely to be successful when there is evidence of interposed sesamoids on X-rays along with one of the three following clinical signs: no palpable EPL on initial examination, radial or ulnar displacement of the EPL or/and EPB, and paradoxical MCP joint flexion with interphalangeal joint extension on attempted MCP extension. The absence of all these predictors warrants an attempt of closed reduction in our case. We believe that a proper technique is crucial for a successful closed reduction, as in the case of a dorsal dislocation. Reduction should be performed under adequate anaesthesia. With hyperflexion of the volarly dislocated MCP joint, the base of the proximal phalanx should be gently pushed over the metacarpal head to free the interposed tissue. Longitudinal traction must be avoided. MCP dislocations have been found to be associated with collateral ligament injuries in all previous reports. Ulnar collateral ligament injury is found more commonly than its radial counterpart. Therefore, collateral stability should be examined meticulously after a successful closed reduction. The choice between operative and nonoperative treatment for ulnar collateral injury is made on the basis of the degree of instability. Most authors recommend nonoperative treatment for Grade I or II injuries and operative treatment of Grade III injuries, especially if it is associated with a Stener lesion. 8 Beck et al 6 reported volar subluxation of the MCP joint in the final X-rays of all his patients. This is also present in most of the X-rays in the other published papers. They suggested that residual volar subluxation may be a sequela of the injury. However, most of these patients had good clinical outcomes. In our case, there was evidence of volar subluxation, and the clinical outcome was suboptimal. The missed EPB rupture may contribute to the volar subluxation and the poor outcome. We cannot find any documentation on the association between EPB rupture and closed volar dislocation of the MCP joint. However, few papers reported concomitant collateral injuries and EPB rupture. All authors recommend operative repair in the presence of joint instability. 9, 10 There is no consensus on the method and the period of immobilisation. From 2 weeks to 8 weeks of immobilisation with a thumb spica cast or splint had been reported. Nevertheless, a tailor-made splintage and rehabilitation programme that suits the patient's injury pattern is more important.
Conclusion
Volar dislocation of the thumb MCP joint is rare and usually requires open reduction. However, closed reduction performed with a proper technique can be successful in selected cases after careful clinical and radiological assessments. It is important to examine the integrity of collateral ligaments, extensors, and neurovascular structure after reduction. Close monitoring and a customised rehabilitation programme are important for good outcomes. Early exploration should be considered in cases of poor progress with the evidence of volar subluxation. 
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